INTRODUCTION
============

Malnutrition, respiratory infections, and diarrhea have been major causes of infant mortality in recent years. Some reports indicate that breastfeeding can reduce these diseases substantially \[[@b1-jlm-09-143]--[@b3-jlm-09-143]\]. Results obtained from the data analysis of studies conducted in Asia, Africa, and Latin America showed that the risk of disease or death significantly increases when non-exclusive feeding begins for the infant sooner than 6 months, and about 1.06 million infant death occurs annually in these circumstances \[[@b4-jlm-09-143],[@b5-jlm-09-143]\]. Unfortunately, there is a gap between the existing and the optimum method of infant nutrition. Exclusive breastfeeding is still at a low rate in many parts of the world, and the majority of women stop breastfeeding sooner than what is recommended (exclusive breastfeeding for the first six months) \[[@b1-jlm-09-143],[@b6-jlm-09-143]\]. Many infants do not receive optimal nutrition. For example, only 38% of infants aged 0--6 months receive the benefit of exclusive breastfeeding globally \[[@b7-jlm-09-143]\]. Sometimes, despite knowing that breast milk should be the first substance fed to babies after birth, mothers often give pre-lacteal foods, such as water, honey, tinned milk, and fruit juice, to their babies \[[@b8-jlm-09-143]\]. In a report of 94 countries in 2003, WHO declared that only 35% of infants were exclusively breastfed for the first four months of life \[[@b9-jlm-09-143]\]. According to reports from the WHO and the Treatment and Medical Education of Iran, more than half of infants were deprived of exclusive breastfeeding before reaching 4 months of age. As a result, this reduction in the amount and duration of exclusive breastfeeding, which is now a health problem in developing countries, can lead to two or three times increase in malnutrition, infection, and infant death \[[@b10-jlm-09-143]\].

Thulier and Mercer conducted a meta-analysis to determine the factors affecting breastfeeding duration \[[@b11-jlm-09-143]\]. They classified the results into 4 groups: demographic, biological, social, and psychological factors. Social variables consisted of being employed, family support, the education and support of mothers by healthcare providers. In the context of psychological factors, anxiety, attitude, belief, propensity, interest, and trust in the role of a breastfeeding mother can be named as factors affecting breastfeeding duration \[[@b11-jlm-09-143]\]. It is critical to understand the modifiable factors of breastfeeding behavior. Modifiable behavioral factors have been broadly examined using the theory of planned behavior (TPB) \[[@b12-jlm-09-143]\], one of the most common health education and promotion models and theories. This theory is a social cognitive theory of expected value, which states that intention is the main determinant for behavior. The intention is also affected by three independent variables attitude, subjective norms, and perceived behavioral control \[[@b13-jlm-09-143]\].

To determine the effect of the constituent factors of TPB on the breastfeeding behavior of mothers and the importance of exclusive breastfeeding to the health of children and the low rate of exclusive breastfeeding, this study was conducted to examine the effect of TPB-based educational intervention on the behavior of pregnant mothers toward exclusive breastfeeding in Arak.

MATERIALS AND METHODS
=====================

1. Study design and sampling
----------------------------

This interventional study was conducted on pregnant women in Arak from 2015--2016. Sampling was done using a multistage method. Four centers were selected from 2 urban regions that had the same conditions and were far enough from each other to prevent training conflicts. Two centers were randomly assigned to the intervention group (n = 51), and the other two centers were randomly assigned to the control group (n = 51). Inclusion criteria consisted of being in the third trimester of pregnancy (28--32 weeks), having a singleton pregnancy, having minimum literature, having the propensity to participate in the study (see [Fig. 1](#f1-jlm-09-143){ref-type="fig"}).

2. Study instrument
-------------------

The data collection instrument was a researcher-created questionnaire based on TPB and the objectives of the research. Content validity was addressed using the qualitative method and opinions of 8 experts and scholars (in health education and health promotion, including pediatrician, and epidemiologist). In general, the questionnaire included demographic questions, including age, educational levels of mother and her husband, job of the mother and her husband, number of children, economic status, childbirth decisions and selected childbirth, and TPB-based questions (including attitude, subjective norms, perceived behavioral control, and behavioral intention).

3. Intervention
---------------

After the results obtained from the pretest of the intervention group were analyzed, educational content, number of training sessions, required time for training in the context of each component of the TPB were ascertained based on predetermined training needs. Three educational sessions (two 2-hour sessions and one 1.5-hour session) were held for the experimental group consisting of intervention activities with a lecture, a PowerPoint presentation, a group discussion, a question and answer session, educational SMs (Short messages), the distribution of pamphlets to the mothers and their husbands, observation feedback of spouses, and an invitation to successful mothers and their doctors to centers to give a lecture.

4. Data analysis
----------------

The questionnaires were filled out before the training, one month after the training, and three months after intervention in healthcare centers. The obtained data were analyzed through SPSS16 software, an independent t-test, a chi-square test, and repetitive rates of RM ANOVA.

5. Ethical considerations
-------------------------

In this research, participants voluntarily entered into the study, and they were assured of its confidentiality. Coding was used in questionnaires in place of the participants' names.

6. Findings
-----------

The majority of the participants in the experimental group (64%) and the control group (60.8%) were in between the ages of 25 and 35; the education of these mothers was at the high school and college level, and 84% of the mothers in the experimental group and 84.3% in the control group were housewives. Eighty-two percent of the mothers in the experimental group and 82.4% in the control group had decided on their delivery method, and 72% of mothers in the experimental group and 64.7% in the control group had chosen natural childbirth (normal delivery) as their delivery method.

There was no significant difference between the experimental and control groups in terms of the components of TPB, including attitude, subjective norms, perceived behavioral control, and behavioral intention using an independent t-test before implementation of the educational program; in contrast, this test indicated a significant difference between the two groups in terms of the TPB components 1 and 3 months after educational intervention. One and three months after intervention, the RM ANOVA test indicated significant changes in the experimental group compared to the time before intervention (p \< 0.001) in terms of the TPB components while there was no significant difference in the control group in terms of the components of attitude (p = 0.134), perceived behavioral control (p = 0.48), and subjective norms (p = 0.258). However, there was a significant difference in terms of behavioral intention at the level of 0.05 (p = 0.007), and this significance reduced the mean of behavioral intention in terms of exclusive breastfeeding at 1 and 3 months after intervention in the control group ([Table 1](#t1-jlm-09-143){ref-type="table"}).

DISCUSSION
==========

This study was conducted to determine the effect of a TPB-based intervention on the exclusive breastfeeding behavior of pregnant mothers in Arak.

Attitude about a behavior is one of the most important underlying variables of the TPB. The more optimal the attitude of a person toward a behavior, the more intention the person will have to exhibit that behavior \[[@b14-jlm-09-143]\]. The results obtained from the extant study imply a significant increase in the mean of the scores of the experimental group before and at 1 and 3 months after intervention, while there was no such finding in the control group. The mentioned finding was in line with results obtained from a study conducted by Zeidi et al. in the context of the effectiveness of educational intervention on exclusive breastfeeding among Primigravida women using the TPB, in which the mean score of the attitude of mothers in the experimental group was significantly increased after intervention, while there was not any significant change in the control group \[[@b15-jlm-09-143]\]. A study was conducted by Ahmadi et al. to examine the effect of a TPB-based educational program on awareness and performance of breastfeeding among pregnant Primigravida women. The results of this study did not show any significant difference between groups in terms of the attitude mean score, and this result does not match the results of the present study \[[@b16-jlm-09-143]\]. Ahmadi et al. explained the reason for this finding in this way: attitude toward a certain action is attributed to a set of opinions toward an action or behavior, so these opinions must be changed for increasing the overall attitude; therefore, all factors should be considered if an attitude is projected to be changed \[[@b16-jlm-09-143]\]. This process requires time because the opinions and beliefs of people are not simply changed in the short term. Hence, more long-term education and training is required to achieve such a goal. The positive effect of attitude on exclusive breastfeeding has been reported in several different studies \[[@b17-jlm-09-143],[@b18-jlm-09-143]\].

Subjective norms are attributed to the beliefs of a person about the confirmation or rejection of others about a specific behavior \[[@b19-jlm-09-143]\]. The subjective norms of women are effective in breastfeeding, so these norms are determinant factors in the beginning and continuation of breastfeeding \[[@b18-jlm-09-143]\]. In this research, the mean score of subjective norms in the experimental group was increased after intervention, while there was not any significant difference in the control group. A study was carried out by Ling Shi et al. about the effect of educational interventions on the nutrition of infants in China using the theory of planned behavior; this study was conducted on 485 mothers who had 2- to 4-month old babies, and the results obtained showed that the mental and subjective norms' scores in the intervention group were considerably higher than the scores of the control group \[[@b20-jlm-09-143]\], which is in line with the results of our research. An increase in the subjective norms' score was expected because key family members, healthcare personnel, and the husbands of the participating women were invited to this intervention to influence an understanding of these women.

Perceived behavioral control (PBC) is the understanding of a person about his/her control over a behavior \[[@b21-jlm-09-143]\]. In this study, there was a significant difference between groups at 1 and 3 months after intervention regarding the scores of the PBC. There was a significant increase in PBC in the experimental group 1 and 3 months after intervention, while such an increase was not observed in the control group. Similar to our study, a study was conducted by Gheani et al. entitled the "effect of TPB-based educational program on promotion of performance of breastfeeding among mothers," in which the score of the PBC component in the experimental group increased significantly at 3 and 6 months after childbirth compared to the time before the intervention, while there was no significant difference in the control group \[[@b22-jlm-09-143]\]. Damstra carried out a study entitled "improvement of knowledge, self-efficacy, and intention of breastfeeding through an educational program before birth," in which it was indicated that it is necessary to pay attention to self-efficacy and knowledge of breastfeeding before childbirth so the breastfeeding intention can be positively affected \[[@b23-jlm-09-143]\]. Wu et al. carried out a study about the effects of breastfeeding self-efficacy interventions on the short- term consequences of breastfeeding among Primigravida women in Wuhan, China based on the conceptual framework of self-efficacy. This study was conducted on 74 mothers, and the findings showed that self-efficacy intervention is an effective method to increase self-efficacy, exclusive breastfeeding, and the duration of it among Primigravida women during the short term \[[@b24-jlm-09-143]\].

Intention plays a vital role in TPB. Intentions consist of effective incentive factors on behavior indicating how strongly people want to exhibit a behavior \[[@b21-jlm-09-143]\]. The results of our study showed that there was no significant difference between the mean scores of behavioral intention between the two groups before intervention, but after intervention, the difference between the experimental and control groups became significant at 1 and 3 months after intervention. There was a significant difference between the mean scores of behavioral intention of the mothers in the experimental and control groups in terms of exclusive breastfeeding 1 and 3 months after intervention, while this significance in the control group was directed toward reducing the mean score of behavioral intention. Zeidi et al. showed a positive effect of TPB-based educational intervention on the behavioral intervention of mothers \[[@b15-jlm-09-143]\]. The results of this study match the results obtained by Ahmadi et al. \[[@b16-jlm-09-143]\], and Damstra \[[@b23-jlm-09-143]\] that show the effectiveness of TPB-based educational intervention on increasing the behavioral intention of mothers in terms of exclusive breastfeeding and exhibiting breast-feeding behavior.

The general objective of this study was to examine the effect of intervention on the exclusive breastfeeding behavior of pregnant mothers three months after the educational intervention; accordingly, there was a higher percentage of mothers using nonexclusive feeding (use of other foods, such as milk powder, sugar water, cow milk or other food stuff, in addition to breast milk) in the control group compared to the experimental group. This result was in line with results obtained from studies conducted by Zeidi et al. \[[@b15-jlm-09-143]\], Ghazani et al. \[[@b22-jlm-09-143]\], and Sharifirad et al. \[[@b18-jlm-09-143]\] indicating the positive effect of the TPB- and TRA-based intervention on the exclusive breastfeeding rate. Whereas, this result was not matched with results obtained from the studies of Ahmadi et al \[[@b16-jlm-09-143]\]. and Karen Vambach et al. \[[@b24-jlm-09-143]\]. In a study conducted by Karen Vambach et al., the TPB-based educational intervention had no effect on breastfeeding beginning and the exclusive breastfeeding rate among mothers in the experimental group, while it did have an effect on exclusive breastfeeding duration during different time intervals until 6 months; different intervention methods and factors in this study may be the reasons for this difference. On the other hand, it should be noted that educational intervention may not be enough. It is necessary to identify the barriers to exclusive breast feeding. In a study by Barni et al., emphasis on identified feeding barriers, such as cultural barriers, and on improving exclusive breastfeeding suggested engaging mothers, the health system, and the broader community \[[@b25-jlm-09-143]\]. A study was carried out by Ling Shi et al \[[@b20-jlm-09-143]\]. entitled "use of TPB to examine the effect of educational interventions on nutrition of 2- to 4-month-old infants in China," in which the score of the intervention group was considerably higher than the score of the control group considering feeding behaviors toward infants. These studies showed the positive effect of TPB-based educational programs on exclusive breastfeeding behavior, and the results of our research is in line with the results of the aforementioned studies.

Some of limitations in this research can be named as follows: possibility of bias in questionnaires reported by person, effect of individual differences such as mental and moral characteristics and personal beliefs on learning, and effect of individual study and obtaining information from other references on results.

CONCLUSION
==========

This TPB-based educational interventional study could lead to improved attitudes, subjective norms, perceived behavioral control, and behavioral intentions of mothers in relation to exclusive breastfeeding behavior; this study also promoted exclusive breastfeeding performance. According to the findings of this study and other studies that indicated the positive effect of TPB-based educational programs on an increase in exclusive breastfeeding among mothers, it is recommended that training classes and TPB-based educational programs be held during pregnancy for mothers, providing training in exclusive breastfeeding and persuading mothers to participate in such classes during pregnancy.

This paper was extracted from MSc dissertation in Health Education in International Branch of Shahid Beheshti University of Medical Sciences. We appreciated all respectful personnel and officials of Health Center of Taleghani Hospital in Arak, Iran and all mothers who involved in this research.
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Comparison of attitude, subjective norms, perceived behavioral control and behavioral intention scores before, 1 and 3 months after intervention in experimental & control groups

  Variable                                             Experimental group (n=51)   Control group (n=51)   p (t-test)
  ------------------------------ --------------------- --------------------------- ---------------------- ------------
  Attitude                       Before Intervention   65.4 ±10.6                  64.4 ± 9.3             p = 0.639
  1 month after Intervention     73.2 ± 6.9            65.5 ± 6.5                  p \< 0.001             
  3 month after Intervention     74.9 ± 2.5            63.3 ± 9.5                  p \< 0.001             
  Test P (RM.ANOVA)              p \< 0.001            p = 0.134                                          
  Subjective norms               Before Intervention   74.08 ± 20.4                73.09 ± 16.7           p = 0.792
  1 month after Intervention     84.9 ± 14.5           75.4 ± 15.9                 p = 0.002              
  3 month after Intervention     87.9 ± 10.4           72.6 ± 12.3                 p \< 0.001             
  Test P (RM.ANOVA)              p \< 0.001            p = 0.258                                          
  Perceived behavioral control   Before Intervention   61.02 ± 20.7                57.6 ± 18.7            p = 0.387
  1 month after Intervention     76.96 ± 13.9          57.5 ± 19.8                 p \< 0.001             
  3 month after Intervention     82.1 ± 9.5            53 ± 16.6                   p \< 0.001             
  Test) P (RM.ANOVA)             p \< 0.001            p = 0.48                                           
  Behavioral intention           Before Intervention   8.3 ± 1.5                   8.4 ± 1.3              p = 0.688
  1 month after Intervention     9.26 ± 0.696          8.3 ± 1.1                   p \< 0.001             
  3 month after Intervention     9.9 ± 0.36            8 ± 1.17                    p \< 0.001             
  Test P (RM.ANOVA)              p \< 0.001            p = 0.007                                          

SD: standard deviation.
